Buzzing With Potential

n ice-cold glass of cranberry
juice makes a tasty, refreshing,
and healthful drink on a warm
spring day. To produce this zesty
fruit, cranberry plants rely on
busy insect pollinators to move grains
of cream-colored pollen throughout the
berry bog. The domesticated honey bee,
Apis mellifera, has aways played akey
role in handling that task at America's
commercial cranberry farms.

Today, however, thousands of this
country’s honey bee hives are besieged
by mites or beetles or by microbes that
cause devastating diseases. That means
the hardworking honey bee—along with
commercial beekeepers and growers of
the cropsthat rely on thisuseful insect—
might benefit from some help from oth-
er, lesser known pollinators.

Pollinating cranberriesisaparticular-
ly daunting task. That’s because an av-
erage acre of cranberry plants produces
about 20 million blooms. Each flower
needs to be visited at least once by an
efficient pollinator in order to turn the
white blooms into ripe crimson berries.

Cranberry growers are seeking the
expertise of entomologists at the
Agricultural Research Service's Bee
Biology and Systematics Laboratory in
Logan, Utah, to discover new pollinators
that might be adept at working in
cranberry bogs.

With funding from a cooperative
research and development agreement
between ARS and the country’s largest
cranberry-grower cooperative—Ocean
Spray Cranberries, Inc., of Lakeville,
M assachusetts—entomol ogist JamesH.
Cane of the Logan lab is investigating
beesthat pollinate cranberries. Working
inaNew Jersey cranberry bog, Cane has
found two species of native bees that
might have the requisite pollination
prowess.

One, known as Osmia atriventris, be-
longsto afamily of native beesthat nest
in holesin stems, branches, fence posts,
tree trunks, or other aboveground
cavities.

“We are encouraging this small,
steely blue bee to work in cranberry
bogs,” says Cane, “ by furnishing plenty
of nesting materials, such as wood
blocks with holes drilled in them.”

Another beethat |ooked promisingin
Cane's preliminary tests: a honey bee-
sized leaf cutter called Megachile
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Thehillsare alive with the sounds of pollinating insects, and that’s exactly what

Help Wanted: Tireless Workers To
Boost Crop Yields

Besides cranberry farmers, growers of
other crops have also sought out the
Logan beeresearchersfor help infinding
other insects well-suited for pollinating
their fields or orchards—and for ensuring
high yields. For instance, California

-

technicians Rebekah Andrus (Ieft) and Olivia Messinger are netting in afield near the

Wellsville Mountains (Utah).

addenda. “Thisbee,” says Cane, “ makes
itsshallow homein the sandy bottom of
the cranberry bog, remaining there even
when the bog is flooded for half the
year.” Cane hopes to acquire a large
enough supply of both beesthis year to
further test their pollinating know-how.

avocado producers, are looking to the
Logan team for help in overcoming
pollination-related problems that are
being blamed for disappointing yields.
Their request led L ogan entomol ogists
Jordi Bosch and William P. Kemp to
launch anew study using two commercia
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avocado grovesin southern Californiaas
their primary test site.

Bosch and Kemp are comparing the
pollen booty collected by several differ-
ent bee species—including the domesti-
cated Apis mellifera honey bee and the
big and furry Western bumblebee,
Bombus occidentalis. They are also

checking the blue orchard bee, Osmia
lignaria, which gets its common name
from its metallic blue-black color, and
the perky, white-banded Megachile
rotundata, or alfalfaleafcutting bee, best
known asasuperb pollinator of thisfield
crop.
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In addition, Kemp and
Bosch are working with col-
league Carlos H. Vergara of
the Universidad delasAmer-
icasin Puebla, Mexico, to conduct insect
surveys in avocado groves there. They
are identifying native avocado-polli-
nating insectsthat have co-evolved with
this exotic crop in its homeland. That
might lead them to species useful in
Cdlifornia groves.

Bee Haven

Though the primary focus of the re-
search at Logan is on finding superior
pollinators for commercial crops, the
scientists have al so built an international
reputation for excellence in research on
bee biodiversity and conservation.

That’swhy the U.S. Golf Association
and The Xerces Society, an internation-
al, nonprofit conservation group based
in Portland, Oregon, turned to thelab for
help with Wildlife Links, the U.S. Golf
Association’s innovative effort to in-
creasethediversity of plantsand animals
at roughs and out-of-play sites on golf
COUrses.

Logan entomologist Vincent J.
Tepedino is determining the best native
plant species and nest-making supplies
to useto motivate beesto nest and forage
in specialy replanted sections of golf
courses. He is doing the work at three
Wildlife Links golf courses in Oregon
and Washington.

“Golf courses,” says Tepedino, “have
areputation of being biological deserts.
But strategically locating oases of native
vegetation on Wildlife Links courses
should boost biodiversity. We expect
these plantingsto become havensfor na
tive bee species.”

Inventory of Pollinators

Other biodiversity and conservation
research under way at Logan includes a
multiyear survey of pollinating insects
that the National Park Service asked the
L ogan scientiststo conduct at Pinnacles
National Monument in California. ARS

Blue orhard bee,
Osmiallignaria.

entomologist Terry L. Gris-
wold, whoisalso curator of
the laboratory’s U.S. Na-
tional Pollinating Insects
Collection (see story, page 6), leads this
insect census—thefirst of itskind for the
site. Theintent: to help the National Park
Service identify and protect the monu-
ment’s native pollinators.

What’s more, Griswold is investi-
gating native bees of the rugged canyon-
lands of southern Utah, including the
newly established Grand Staircase-
Escalante National Monument.

And the Logan scientists were re-
sponsible for conducting the most de-
tailed survey ever completed of the
pollinating insects of southern Nevada's
Clark County, where urbanization is
speeding ahead at a breakneck pace.
Entomologist Tepedino’s scrutiny of
pollinators that visit arare native poppy
known as Las Vegas bear claw, or
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Entomologist Vincent Tepedino examines
a Megandrena enceliae bee specimen.

Arctomecon californica, for example, has
shown that nearly two dozen different
pollinators—bees, beetles, and wasps—
frequent the poppy’s bright yellow
flowers.

Among the most important of theseis
Megandrena enceliae. With white stripes
on its dark body, M. enceliae is an
unusually handsome bee. Male bees
“might spend their nights sleeping in
poppy flowers,” says Tepedino, “and
their days seeking females to mate with,
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Technician O]iviaMnger and collection
curator Terry Griswold observe newly

captured insects.

all the while spreading significant
amounts of pollen among poppies.”
The comprehensive inventory of
Clark County’s wild pollinators can be
used by planners and land managersto

increase the odds that M.
enceliae bees and other im-
portant pollinatorswill con-
tinue to flourish in this
unique desert ecosystem.—
By Marcia Wood, ARS.

This research is part of
Crop Production, an ARS
National Program (#305)
described onthe World Wide
W\eb at http://mww.nps.ars.
usda.gov/programs/cppvs.
htm.

James H. Cane, William
P. Kemp, Jordi Bosch, Terry
L. Griswold, and Vincent J.
Tepedino are with the
USDA-ARSBee Biology and
Systematics Laboratory,
5310 Old Main Hill, Logan,
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World Class Museum
Bee Detectives ldentify Puzzling Pollinators

With nearly 1 million bees, wasps, and other insects neatly arrayed in boxes and
trays, the U.S. National Pollinating I nsects Collection in Logan, Utah, ranks as one of
the world’s top 10 bee museums.

“We have one of the best collections of native American bees, aswell as significant
holdings from Mexico, Costa Rica, Spain, and several other countries,” says curator
Terry L. Griswold. He oversees the collection as part of hisjob as entomologist with
the ARS Bee Biology and Systematics Laboratory at Logan.

Though much of the museum’ swork takes place indoors, Griswold and hismuseum
associates regularly make collecting forays of their own.

Beesinthe collection rangein size from the petite Perdita minima, alight tan, 1/8-
inch-long beethat livesin the Sonoran and Mojave Deserts, to theimposing 1.5-inch-
long Xylocopa frontalis, or carpenter bee, a brown or blackish-brown insect from
Central and South America. These and other specimens are safeguarded in some 1,600
drawers at the bee laboratory, located at Utah State University.

A steady stream of requests to help identify specimens pours into the laboratory
all year. Last year, in fact, the museum identified arecord-breaking 15,100 specimens
sent in from al over the world plus an additional 75,000 specimens collected by
Griswold and colleagues.

Some requests come from beekeepers who need help identifying strange bees that
have wandered into wooden blocks meant to house other species. Agricultural officials
who inspect cargo—Ilooking for insects that could threaten
America sfieldsand orchards—rely on the L ogan curatorial
crew for help in determining who's who among their insect
captures. Griswold and colleagues, for exampl e, have hel ped
identify insect hitchhikers discovered in shipping containers
or, in one instance, in the cockpit of ajetliner.

Homeowners beleaguered by bees that have taken up
residenceinthewalls of abedroom or garage similarly want
to know the identity of the unwanted houseguests.

Researchers eager to learn about bees they’ ve recently
collected from places near and far will often find out from
Griswold that they’ ve discovered anew species.

“Weknow we have anew species,” Griswold says, “when
we can't find an exact match to our museum specimensor to
specimens borrowed from other insect collections around
the world.

“When we identify a species as new, we can often help
with the classification, or systematics. Systematics is about
the relatedness of one species to ancther. It's sort of like
figuring out where arelative belongs on your family tree.

One of the top bee museumsin the
world, the U.S. National Pallinating
Insects Collection requires careful
maintenance. Here, technician Susana
Messinger places labels on samples.

UT 84322-5310; phone
(435) 797-2524, fax (435)
797-0461, e-mail beeweb@
cc.usu.edu.

“ Sometimesthese new discoveries,” says Griswold, “can
help us catch—and correct—old errorsin classification made
decades ago, when scientists had to base their classification
decisions on much less information than we have today.”

Visit the Logan bee labo-
ratory on the World Wide
Web at http://mww.Logan
Beel ab.usu.edu. [

From time to time, Griswold’'s indoor work includes su-

pervising scientific illustrators who create elegant, highly

detailed, pen-and-ink sketches of portions of bee anatomy that are critical to distin-
guishing one species from another.

“No matter how many times one of those insects turns out to be a new species,”
Griswold says, “it'sstill areal high. You know that you are holding in your hand abee
that, until now, no one even knew existed.”—By Marcia Wood, ARS.
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